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TM 11-336, January 18, 1943, is changed as follows : 


Appendix (Added) 

MOBILE TELEPHONE CENTKAL OFFICE FOR DIVISIONS 

Paragraph 


General 1 

Construction 2 

Installation of equipment 8 

Operation in blackout 4 


1. General. — a. This appendix covers a suggested method of con- 
structing and operating a mobile telephone central office, using tele- 
phone central office set TC-12. Its use is not mandatory. 

6. Provisions are included for transporting and operating tLv c>- 
12 in either the O-truck, 2^-ton, cargo, or in the 0-truck, 1%-ton, 
cargo. When the 2^-ton truck is used, components of the telephone 
central office set TC-3 (teletypewriter) may also be tiansported and 
operated in the truck with the TC-12. The plan provides essential 
equipment for installation at a division command post or at a rear 
echelon of a division headquarters. 

c, A copy of the loading plan for movement and a copy of the 
loading plan for operation should be kept in a clear plastic pocket 
or envelope and stored in a convenient place so as to be available for 
reference. 

2. Construction. — a. The mobile telephone central office consists 
of an O-truck, li/^-ton, cargo, or an O-truck, 2i/^-ton, cargo, with all 
equipment loaded in packaged form (that is, so far as possible car- 
ried as units or in suitable chests). This will provide for the tem- 
porary inwstallation of the telephone central office in the truck when 
conditions permit, or for the rapid removal of the equipment for 
invStallation on the ground or in shelter when necessary, or when the 
truci: is required for other work. Three of these trucks may be thus 
equipped for each division signal company. 

ft. The list of equipment necessary for the construction of a mobile 
telephone central at the echelons of division headquarters is given in 
the loading tables folloAving : 
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Number required when using 


Signal Corps stodt 
No. 

; ' / . 

) 

Item 

0— -truck, IH-ton, 
cargo 

' ' ■- 

0— truck, 2H-ton^ 
cargo 

Rear 

echelon 

First 01 
second 
echelon 


First or 
second 
echdoA 


CENTRAL OFFICE BETS 

■ 

B 



4C27012 

Telephone central office set 

B 


1 

8 


TC-12. 





4A2788 

Telegraph central office set 


HHH 

1 

1 


TC-3 (teletypewriter). 






NONEXPENDABLE ITEMS 





6Q1001_ 

Axle LC-1 

1 

1 

1 

1 

6H227 ( )... 

Axle RL-27-( ) 

1 

1 

1 

1 


Blackout light (note 1) 

2 

2 

2 

2 

1B1445 

Cable assembly CC-345, 100 

4 

6 

4 

6 


ft. long (5 pr.). 





1B1445 

Cable assembly C0345, mile 

2 

3 

2 

8 


long (5 pr.). 





1B1444 

Cable stub CC-344, 10 ft. long 

6 

10 

6 

10 


(5 pr.). 





6F705 

Chest BC— 6 

2 

3 

2 

3 

6Z4002A.1 

Flashlight TL-122-A. 

3 

! 3 

3 

3 

6Z4810 

CtIovrs T.C-10, pr _ . 

3 

3 

3 

3 

6H2504_ 

Reel DR-4 

2 

2 

2 

2 

6H2505 

Reel DR-5 


1 


1 

6H2507 

Reel DR- 7 

2 

3 

2 

3 

6H6231 

Reel unit RL-31 

1 

1 

1 

1 


Sign (note 2) 

1 

1 

1 

i 1 

4B5008A 

Telephone EE1-8-A 

1 12 

24 

12 

24 

4E9304 

Terminal strip TM-184 

3 

5 


5 

IBllOB 

Wire W-llO-B, miles 

! 1 

1 


2 


EXPENDABLE ITEMS 


1 

I 

1 

3A30 

Battery BA-30 

30 

54 


54 


Camouflage material (standard 






nets, chicken wire, etc.). 






Log book 

1 

1 

1 

1 

6Z6981 

Marline RP— 2, pounds 



1 

1 

6Z7904 

Rope RP-1, ball 

20 

20 

20 

20 

1A16_._ 

Seizing wire W-16, spool 

100 

100 

100 

100 

4Z7272 

Tags MC-72 

100 

100 

100 

1 100 

6N8594 

Tape, rubber, TLr-94, rolls 

6 

6 

6 

6 

6N8583. 

Tape, friction, TL-83, rolls 

6 

1 

6 

6 

6 


NOTES 

1. Improvise pending standardization. Self-contained battery source, such as BA-23, suggested. 

2. Improvise pending standardization. Interior-lighted box suggested. 
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c. When the O-trucks, 2^-ton, cargo, are used, the following tele- 
graph equipment may be carried in the O-trailer, 1-ton, 2- wheel, cargo, 
attached to the first echelon truck when a movement of the command 
post is being made : 

2 teletypewriter sets EE-97-A. 

2 telegraph sets TG-5-A. 

d. The suggested loading plans are shown as follows i 


rig. No. 

Loading plan for— 

Using O-truck 

18 

Movement 

l}i-ton, cargo. 
Do. 

10 

Operation 

20 

Movement - 

2^ton, cargo. 
Do. 

21 

Operation 



The loading plan is the same for each of the three trucks of a com- 
pany, except that in the case of a rear echelon truck, a reduced amount 
of equipment is carried in accordance with the table in 6 above. 

e. Three chests BC-6 are provided for loading telephones and other 
small parts included in the list in 6 above, to permit easier transpor- 
tation. AU of the smaller component parts of the TC-12 are carried 
in the compartment provided in switchboard BD-91 except main- 
tenance equipment ME-30, which is carried in case CS-78. 

3. Installation of equipment. — a/ The method of leading in the 
outside lines is a matter which the installation personnel must work 
out for individual cases. In general, it is desirable to “bunch” or 
tie the wires leading into the truck together for a short distance to the 
nearest support. The purpose of tying the field wire lines and field 
cables together is to prevent sagging of individual wires. 

&. In order to permit personnel to enter or leave the truck under 
blackout conditions without extinguishing the lights, the use of 
paulin, duck, type I, furnished as part of telephone central oflEice set 
TC-12, is suggested as follows (fig. 22) : Tie the top part of the paulin 
over the top of the truck canopy, overlapping about 3 feet, and 
reaching the ground. Overlap the left-hand vertical edge of the 
paulin on the side of the truck about 8 feet. The right-hand edge of 
the paulin will then extend about 4 feet from the right rear end of 
the truck, and may be attached at the top corner to the top of the truck. 
Personnel desiring to enter the truck under blackout conditions first 
lift the flap on the right-hand side, walk under the paulin to the rear 
of the truck, allowing tlie paulin to fall back in place, and lastly, 
enter tlie body. 

4. Operation in blackout. — a. Arrangements for operation dur- 
ing b\^.ckout conditions will differ, depending on the degi’ee of security 
required. 
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(1) For extremely critical sitvMiona^ blackout lights should be in- 
stalled. Turn these lights off whenever entrance and exit of per- 
sonnel is taking place. Use the improvised curtain shown in figure 22, 
and the end curtain of the truck. Ventilation at night is by meau 3 
of natural convection of air currents through the openings between 
the canopy and end curtain. 

(2) For norraal restrictions^ entrance and exit of personnel from 
the truck usually is permissible with the blackout light turned on, pro- 

I TrocA'^ I 


C/jesf3CS C/^es^^GS 
(I2Te/epfio/?esf58'A (t2Te/ep/?07?es^f-Q-^\ 
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PiouRB 18. — Loading plan for movement, TC-12 in 1%-ton truck. 
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vided the improvised curtain shown in figure 22 is used to seal the 
opening into the truck from direct view. In this case, the end curtain 
of the truck need not be used. Increased ventilation may be obtained 
by propping up the canvas canopy by means of short sticks and retying 
the ropes to prevent accidental lifting of the canvas by the wind. 



Figure 19. — Loading plan for operation, TC-12 in 1%-ton truck. 
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(3) Where no enemy ground troops would be likely to observe the 
presence of the mobile telephone central office, and where security 
against observation by enemy aircraft only is required, the mobile 
telephone central office may be operated without the end curtain 
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Figure 20. — Loading plan for movement, TC-12 in 2ii-tun trucl:. 
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or the improvised entrance curtain in place. It is assumed that the 
blackout lamp used will provide an intensity of illumination so low 
that the direct ray of the lamp will not be visible at a distance of ap- 



Fiqurb 21. — Loading plan for operation, TC-12 in 2^-ton truck. 
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Figure 22. — Entrance curtain using paulin, duck, type I, part of TC-12. 


proximately 1,000 feet. Under this condition, any reflected light will 
be unobservable at a much shorter distance and adequate security will 
be maintained. 

[A. G. 062.11 (4-16-43).] (C 1, May 12, 1943.) 


By order of the Secretary or War : 

Official : 

J. A. ULIO, 

Major General^ 

The Adjutant General. 


G. C. MARSHALL, 

Chief of Staff, 
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Changes 1 WAR DEPARTMENT, 

No. 2 J Washington 25, D. O., 17 July 1943. 

TM 11-336, 18 January 1943, is changed as follows : 

All references to Telegraph Central Office Set TC-3 appearing in 
C 1, 12 May 1943, are hereby rescinded. 

[A. G. 300.7 (15 Jun 43).] (C 2, 17 Jul 43.) 


By order of the Secretary of War : 


Offictal, : 

J. A. ULIO, 

Major General^ 

The Adjutant General, 


/ 

/ H 


G. C. MARSHALL, 

Chief of Staff. 
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TELEPHONE CENTRAL OFFICE SET TC-12 

Chanoes] war department, 

"No. 3 j Washington 25, D. C., 25 August 1944. 

TM 11-336, 18 January 1943, is changed as follows: 

1. Purpose. — Telephone central office * * ♦ paragraph 2. 

COMPONENT PARTS 


Quan- 

tity 

Article 

Approximate shipping size (inches) 

Approxi- 
mate unit 
weight 
(pounds) 

* 

. • 

* « 

« a a 

a 

1 

Ground rod GP-29 

36 long X 1% diameter 


2 

Headset HS-30-(&) ^ 


2 

Chest set TD-1 i 


4 

215 

1 

Converter M— 222 

S% X 6% X 6% 

1 

Switchboard BD-91 * 

17Vix 18% X 269/16 


Total weight approximately 

272 


1 If headset HS-30-(ft) and chest set TD-1 are not available, head and chest set HS-19 or equal may be 
used. The sign (&) following the nomenclature of an item indicates all models and procurmnents of that 
item. 

> The nomenciature switchboard BD-91 is used in this manual to mean both switchboard BD-91 and 
BD-91-B. 

Note. The telexing has been deleted from the table of component parts 
since it is no longer furnished separately. The telering is now furnished 
as an integral part of switchboard BD-91. 
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Figure 2 is rescinded and the following is substituted therefor: 



SHUTTER 

GUARD 


PLUG FOR 
CONNECTION 
TO HO VOLT 
AC SUPPLY 


CORD 

CORO 

WEIGHTS 




TELERING 


TRUNK CIRCUIT 
SUPERVISORY 
SIGNALS AND 
JACKS 


DESIGNATION 

PLATE 

SHUTTER 

GUARD 


night alarm, GROUPING BATTERY 
CUT-OFF. EXTERNAL BATTERY 
& RINGING CUT-OFF KEYS 

CONFERENCE JACKS 

LINE CIRCUIT COMBINED 
JACK 8, SIGNALS 

CORD CIRCUIT SUPERVISORY 
DROP SIGNALS 

— (BACK) CORDS FOR ANSWERING 
-DIAL CORD 

— (FRONT) CORDS FOR CALLING 
'-'CORO CIRCUIT. TALK &. RING KEYS 

hand ringing GENERATOR 


CORD COMPARTMENT DOOR 


CORD MS2 


retractable LEGS 




Figure 2. — Switchboard BD-91 — ready for operation. 


4. Setting up and connecting equipment. 

« * ♦ 4e ♦ 4c 

m. Plug a headset HS-30-(&) and chest set TD-1 into the jack 
JK-37 mounted in the front of the key shelf. Two headsets HS-30- 
(&) and chest sets TD-1 are normally carried in the compartments 
provided in the front cover. 

7. Magneto line circuit (fig. 5). 

4c * ♦ * 4c 4c 4c 

c. Magneto line circuits in switchboards BD-14, BD-71, BD-72, 
BD-80, BD-89, BD-91, BD-96, BD-110, and in commercial switch- 
boards. 
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d. Line circuits equipped * * * in commercial switchboards. 



PANEL 


TL 73S2 


Figure 5.1. — Magneto line circuit equipped for telegraph. 


7.1. (Added.) Magneto line circuit equipped for telegraph (fig. 
5.1). — Line circuits 0, 1, 2, and.3 operate as covered in paragraph 7, ex- 
cept that ringing and talking take place through repeating coil C-288. 
Telegraph circuits connected to the telegraph binding posts operate 
without interference with the talking circuit if the two line wires are of 
equal resistance. Current entering the line at the telegraph binding 
post divides at terminal 2 of the repeating coil; half of the current 
flows through the 2-3 winding and the tip side of the line, the other 
half flows through the 2-1 winding and the ring side of the line. The 
1-2 and 2-3 windings are identical. With equal currents flowing in 
opposite directions through these windings, the magnetic fields oppose 
each other and the voltage induced in the talking circuit (4-5 winding) 
is zero. At the opposite end of the line, the action is the same, except 
that the current flow will be from the line to the telegraph leg. 

11. Operator’s telephone circuit (fig. 9). — An antisidetone tele- 
phone * ♦ ♦ grouping cord CD-611. Headset HS-30-(&) and 

chest set TD-1 may be connected to the operator’s telephone circuit 

AG0 358C 3 
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by means of a plug PL-58 and the jack JK-37 located on the left front 
of the key shelf. 

• Figure 12 is rescinded and the following is substituted therefor: 


TCLCGRAPH BINOINO 

ON TERM WKNEL 




It 



3 




23 C COMBINEO 
JACK a. SIGNAL 


0 I4AGNETO LINE CIRCUIT 

(SEE AAR. 7) 


BINOINa POSTS ON SIGNAL CORPS 
PROTECTOR PANEL COIL 0-268 


(S) MAGNETO LINE 
^ CIRCUITS NQQI.^3 
EQUIPPED FOR 
TELEGRAPH 







(3) DIAL CORD CIRCUIT 
(SEE PAR. 8) 


© 

Figure 12. — Switchboard BD-91 — master schematic diagram. 
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Figure 12. — Switchboard BD-91 — master schematic diagram — Continued. 


17. (Superseded.) Preventive maintenance. — a. General , — The 
greatest single factor in trouble-free operation is careful handling 
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of the equipment while packing and unpacking, transporting, and 
installing. Much potential trouble can be eliminated by routine 
checks. The frequency of the routine checks depends on the 
number of calls handled and the usage of the equipment. 

b. Inspection and tests . — The following will serve as a guide to the 
inspections and tests to be made upon installation and for routine 
checks: 

(1) Set up switchboard BD-91 in an operating position (par. 4). 

(2) Inspect all sections of the switchboard for damaged or missing 
parts, giving particular attention to cords, plugs, keys, drops, oper- 
ator's telephone equipment, and hand generator. While inspecting 
the cords make sure they are of the proper length and that the weights 
hang evenly. 

(3) Connect one terminal of a test telephone EE-8 to the GRD 
terminal on the switchboard BD-91, and touch a wire from the other 
phone terminal to each line terminal binding post of the panel. Then 
ring from the test telephone. If the line is grounded, the generator 
will turn hard. Usually grounds occurring in the protector panel 
are caused by dirty or improperly mounted protector blocks. 

(4) With the test telephone across each pair of line terminals at 
the protector panel at the rear of the switchboard, ring from the 
telephone on each pair in turn. The shutter should fall and the 
night alarm should ring. 

(5) Ag each shutter is rung down, plug into the line jack of that 
line with one of the cords, thus restoring the shutter. Throw the 
listening key and talk to the man who is at the test phone. 

(6) Ring the test phone by operating the appropriate key and 
turning the switchboard generator crank. In the course of these 
ringing and talking tests, use each cord of each cord circuit at least 
once, so as to test both sides of every cord circuit. 

(7) Cause the test phone to ring on each cord to test the super- 
visory drops of the cord circuit. 

c. Cleaning plugs . — To maintain high grade transmission through 
the cord circuits, all plugs should be cleaned as often as required to 
maintain brightness. Use polish, metal, paste (stock number 6G1516), 
or equal, for polishing the switchboard plugs. Take care to remove 
thoroughly all surplus polishing material. 

d. Cleaning contacts and jacks. — (1) When it become? necessary to 
clean the contacts of keys, drops, jacks, etc., burnish them with a 
burnishing tool, or its equivalent. The contact burnisher furnished 
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with the telegraph set TG-5-A, or tool, switchboard, contact burnisher 
(stock number 6R41065B), a part of telephone electrician^s tool equip- 
ment TE-49 (stock number 6R38049) may be used. To burnish, 
normally open contacts of keys, jacks, drops, etc., place the blade of 
the burnisher between the contacts and press them together or operate 
apparatus manually to get a slight pressure against the burnisher 
blade. Move the blade back and forth between the contacts. Repeat 
this process two or three times for the best results. In the case of 
normally closed contacts, the tension of the springs themselves usually 
will give sufficient pressure against the burnisher. When it is im- 
possible to properly clean the contacts by ordinary burnishing, clean 
and flush the contacts by dipping the flat end of a toothpick into a 
cleaning fluid, such as carbon tetrachloride, solvent, dry cleaning, or a 
similar solvent, and place the fluid on the contacts (held slightly 
apart) without rubbing. Repeat this process to flush off the dirt. 
Then burnish the contacts. Do not permit the fluid to come in con- 
tact with insulators; spoolheads, etc. 

(2) To clean the tripping latch, top notches of the shutter, and the 
shutter-hinge plate of the drops and signals (figs. 15.1 and 15.2), 
saturate a clean cloth or brush with carbon tetrachloride or solvent, 
dry cleaning, and apply to the parts to be cleaned. Then wipe the 
parts dry with a clean cloth. ‘ ^ 
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Figure 15.1. — Designation of parts of a 56B drop 
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ARMATURE MOUNTING 
BRACKET 


ARMATURE 


SHELL 


RESTORING LEVER 
TRIPPING LATCH 
MOUNTING PLATE 



.RESTORING LEVER 
BEARING PIN 


GUIDE BLOCK 
NIGHT ALARM 
SPRING TANG 
NIGHT ALARM 
SPRING 



HINGE PLATE 

HINGE PLATE 
MOUNTING SCREWS 

SIGNAL MOUNTING 

SCREW 

SHUTTER 

HINGE PIN 

RESTORING LEVER 

JACK 

MOUNTING PLATE 


TL-7355 


Figure 15.2. — Designation of parts of a 23C combined jack and signal and a 34C 

supervisory signal. 


17.1. (Added.) Moistureproofing and fungiproofing. — a. Gen- 
era/.— ^Communication failures commonly occur when Signal Corps 
equipment is operated in tropical areas where temperature and relative 
humidity are extremely high. The following problems are typical: 

(1) Resistors and capacitors fail. 

(2) Electrolytic action takes place in coils, chokes, transformer 
windings, etc., causing eventual break-down. 

(3) Hook-up wire and cable insulation break-dowTi. Fungus 
growth accelerates deterioration. 

(4) Moisture forms electrical leakage paths on terminal boards and 
insulating strips, causing flash-overs and crosstalk. 

(5) Moisture provides leakage paths between batteiy terminals. 

h. Treatment . — A moistureproofing and fungiproofing treatment has 
been devised which, if properly applied, provides a reasonable degree 
of protection against fungus growth, insects, corrosion, salt spray, and 
moisture. The treatment involves the use of a moisture-resistant and 
fungi-resistant varnish applied by means of a spray gun. A brief 
description of the method of application follows: 

(1) All repairs and adjustments necessary for the proper operation 
of the equipment are made. 

(2) Equipment to be processed is thoroughly cleaned of all dirt, 
dust, rust, fungus, oil, grease, etc. 

(3) Equipment is partially disassembled and certain points, such as 
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relay contacts, open switches, air capacitors, sockets, bearings, etc., 
are covered with masking tape. 

(4) Equipment is thoroughly dried by heat to expel moisture which 
the circuit elements have absorbed. 

(5) All circuit elements and all parts of the equipment are sprayed or 
painted with three coats of moistureproofing and fungiproofing varnish. 

(6) The equipment is given a final operational check. 

c. Step-by-step instructions. — (1) Disassembly. — (a) Open rear door of 
switchboard by loosening two knurled screws. This will expose one 
side of the protector panel. 

(6) Loosen latches on left edge of panel and open protector panel, 
exposing rear side. 

(c) Raise panel at top of switchboard. 

(d) Release lower panel and remove cords from the cord shelf. 

(e) Remove four screws from front of each combined jack and drop 
mounting plate. Pull units forward until terminals are exposed. 

if) Open the large portion of the local cable running up the side of 
the frame to the rear panel. 

(g) Loosen screw at right end of keyshelf. Open keyshelf and 
loosen screws holding the keys in place. Turn the clamp pieces so 
they will slide through the key mounting bars. 

(A) On the right front of the plug shelf, remove the two screws 
holding a small section of phenolic plate. Lift out plate. 

(1) Remove the two screws supporting the rear of the hand gen- 
erator. Open keyshelf and remove two screws holding front' of 
generator. Remove generator and disconnect the connected leads. 

(2) Masking. — (a) Mask fuse connecting clip springs, carbon 
blocks, binding posts TM-198 and TM-85, and grouping and power 
plug receptacles located on protector panel. 

(6) Mask dial-mounting opening on under side of top compartment. 

(c) Mask cord terminal end of cord fasteners and buzzer. 

(d) Place shield under supervisory drops. 

(e) Mask the wire connecting screws and contact points of the 
spring pile-up on the generator. 

(3) Drying. — Dry all parts for 2 or 3 hours at 160° F. 

(4) Varnishing. — Apply three coats of moistureproofing and fungi- 
proofing varnish according to the following instructions: 

(а) Spray both sides of protector panel. 

(б) Spray top compartment, including repeating coils. 
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(c) Spray cord shelf, capacitor mounting plate, and local cable on 
the under side of cord shelf. 

(d) Use brush to apply varnish to the spring pile-ups of jacks, 
soldered connections, and ends of wire insulation in lower panel. 

(e) While combined jacks and drops are drawn forward, spray the 
under side of the top compartment where the leads to the repeating 
coils are exposed. 

(f) Spray the opened-up portion of the local cable running ^up the 
side of the frame to the rear panel. 

(flr) Brush varnish on the cable forms and individual conductors 
from the main cable form to the soldered jack and drop connections. 

(h) Close the keyshelf and lift out the keys one at a time. Brush 
varnish on the spring pile-ups, the soldered connections, and on the 
insulation of the connected wires. 

(i) Brush varnish on the local cable form and the conductors to 
the keys, generator, and operator's jacks. Do not varnish terminal 
ends of generator leads. 

(f) Use brush to varnish spring pile-up on generator. 

(k) Turn generator upside down and brush varnish on the coil 
winding of the armature. Revolve the armature and varnish the 
other side of the coil. 

(5) Reassembling and testing. — (a) After varnish is dry, remove all 
masking. 

(6) Check all contacts for traces of varnish and, if necessary, clean 
with varnish remover, and burnish. 

(c) Reassemble and dress cabling. If varnish is broken during 
this operation, touch up with varnish. 

(rf) Replace the combined jack and drop mounting strip. 

(e) Replace the keys in the keyshelf. 

(/) Replace generator in switchboard. 

O7) Test switchboard for proper operation in accordance with para- 
graph 176. 

(A) Mark MFP and date of treatment.' This marking should be 
stencilled near the nameplate. 

d. Reference . — For a full description of the varnish spray method, 
of moistureproofing and fungiproofing, refer to TB SIG 13. 

17.2. (Added.) Trouble location tests. — The following table pro- 
vides a testing sequence for isolating switchboard troubles: 
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18. Packing for Army transportation. 

*♦***♦♦ 

h. Place the ringing * * * of the clamp. Place headsets 

HS-30-(&) and chest sets TD-1 in the proper compartments in the 
front cover. Adjust the designation * * * supervisory drop 

shutters. 

******* 

1 

19. List of replaceable parts. — a. Telephone central office set 
TC-IS complete. 


Stoc'iC No. 

Name 

Description 

Function 

Refer- 
ence par- 
agraph 

3A23 

Battery _ 

BA-23 

For ringing converter 
M-222. 

Talking and night 
alarm circuit. 

Ringing cord 


3A30 

Battery _ _ _ _ 

BA-30 


3E1452 

Cord 

CD-452 


3E2258 

Cord i 

CD-258 

Ground connection 


3Z3329____.__ 

Ground rod 

GP-29 

Ground 


2B830 _ __ 

Headset * 

HS-30 

Operator’s set 

19d 

4B417 

Chest set* 

TD-1 

Operator’s set 

19c 

4F222 

4C9991A 

Ringing con- 
verter. 

Switchboard- _ 

M-222 

BD-91 

Emergency ringing 
current. 

Switching central _ 

196 

6Q1 104-52 

Axe 

4-lb head 

Tool 





*lf headset HS-30 and chest set TD-1 are not available, head and chest set HS-19 or equal may be used. 
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c. (Superseded.) Chest set TD-1 . 


stock No. 

Name 

1 

Description 

4B418 

Chest unit _ _ _ _ 

T-26 including the following items: 

(4Z6924)._ 

Strap. _ - _ _ __ 

ST-24. 

(4Z6925) _ - 

Strap 

ST-25. 

(3Z8118)__ 

Switch. _ . . ._ 

SW-118. 

3E333 

Cord _ . .. ._ 

CC-333, 6 ft., 3-conductor. 

4B2358 

Plug 

PL-58. 


d. Headset HS-30-(&). 


stock No. 

Name 

Description 

2B730 ... .. 

Headband 

HB-30. 

2B2030 (&)... 

Receiver 

R-30-(&). 

2B1620 (&)._. 

Cord 

CD-620-(&) 2-conductor. 

2B1300 

Inserts 

M-300. 


e. Head and chest set HS-19. 

:ic He * * * * >!( 

/. (Added.) Switchboard plug cleaning material. — The material in 
the following chart is used with, but is not a part of, telephone central 
office set TC-12. 


Stock No. 

Name 

Description 

6G1516 

Polish, metal, paste ^ 

2-ounce box. 




g. (Added.) Tool list. — The material in the following chart is 
used with, but is not a part of, telephone central office set TC-12. 


stock No. 

Name 

Manufacturer 

Manufacturer’s 
code No. 

6R15461 

6R40835 

Screw driver, 3" cabinet 

Screw driver _ 

Stanley 

W. E. Co... 
do 

1001-3”. 

KS-6854. 

R-8210. 

220. 

KS-6267. • 

KS-6015. 

303. 

265B. 

R-1041. 

6R15520.... _ 

Screw driver _ _ . 

6R41020 

6R4710-6.5 

6R4735-6.1.... 
6R41103 

Socket wrench, relay adjusting 

Pliers, long-nose .. _ _ 

do 

do 

Pliers, duck-bill . _ ... 

do 

Adjuster. .. _ _ . _ 

do 

6R41065B 

6R38348 

Tool, switchboard (contact bur- 
nisher). 

Tool roll -. . . . 

do 

. _ _do 





AGO 358C 


17 



Digitized by 


Original from 

UNfVERStTY OF CALIFOP.:-JIA 











TM 11-536 

C3 TELEPHONE CENTRAL OFFICE SET TO-12 


20. List of manufacturers and their addresses. 


Abbreviation 

Name 

Address 

* * 

W. E. Co 

H. H. B. Inc - 

Stanley 

♦ 4 8 

Western Electric Co 

Hugh H. Bby, Inc 

Stanley Works 

* « * 

Kearny, N. J. 
Philadelphia, Pa. 

New Britain, Conn. 


(A. O. 300.7 (ISJul 44). I 


By order of the Secretary of War: 

G. C. MARSHALL, 

Official; ChieJ oj Staff 

J. A. ULIO, 

Major Oenercd, 

The Adjutant General. 

Distribution: 

As prescribed in paragraph 9a, FM 21-6: Annies (10); Corps 
(10) ; Sv C (10) ; Dept (10) ; Def Comd (2) ; D (2) ; 

I Bn 1 (3) ; IC 1 1 (4) ; Tech Sv (2) ; Arm & Sv Board (2) ; 

I Bn 1 (3); T/0 & E 1-27, 1-37, 1-47, 1-67, 1-117, 1-127, 
1-130-1, 1-137, 1-147, 1-167, 1-252, 1-267, 1-277S, 1-317, 
1-A87S, 1-547, 1-637, 1-757, 1-758, 1-759, 1-767, 1-768, 

I- 777S, 1-779, 1-1027; 

ICll (4) ;T/0&E 11-885, 11-247, 11-18, 11-47, 11-517S,1 1-237, * 

II- 97, 11-267, 11-217, 11-107, 11-127, 11-77, 11-257, 
11-287, 11-537S, 11-557. 

For explanation of symbols, see FM 21-6. 
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TECHNICAL MANUALl WAR DEPARTMENT, 
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Section I 


GENERAL 

Paragraph 


Purpose 1 

Description 2 


1. Purpose. — Telephone central office set TC-12 is for use at Army 
Air Forces squadron headquarters and at other headquarters which 
require one or more telephone switchboards of the capacity described 
in paragraph 2. 


504?34°— 43 X 


Digitized by 


1 


Original from 

UNfVERStTY OF CALIFORNIA 



1-2 


SIGNAL CORPS 


COMPONENT PARTS 


Quantity 

Article 

Approximate shipping 
size (inches) 

Approxi- 
mate unit 
weight 
(pounds) 

4 

Battery BA-23 (2 in use, 2 spare) 

2)4 diameter x 6H- 

2 

12 

Battery BA-30 (6 in use, 6 spare) 

2K X 1)4 


1 

Cord CD-452 (10 ft long) 


2 

1 

Cord CO-258 (50 ft long) 


10 

1 

Ground rod GP-29 - 

36 long X 1^ diam- 

10 



eter. 


2 

Head and chest set HS— 19_ 


2 

1 

Maintenance equipment ME-30 in case 

19>^ X 12% X 6 

35 


CS-78. 



1 

Converter M-222 _ 

8K X X 6% 

10% 

1 

Switchboard BD-91 

17 X 18x 25 - 

215 

1 

Telering 

11% X 8% x 4%6--- 

11 


Total weight approximately 


308)4 


2. Description (see figs. 1 and 2). — The switchboard is a complete, 
transportable, single position, manually operated telephone switch- 
board, with associated line protection equipment, for serving magneto 
lines as well as two-way trunks an4 tie lines. Ring-down trunk 
circuits are provided which may be used for connection to common 
battery lines of either manual or automatic central oflSces. Drop 
signals are associated with the lines and trunks for signaling incom- 
ing calls and also with each cord for recall signals. The line and 
trunk jacks are wired to commercial type fuses and unit dischargers 
(carbon protector blocks) mounted on a protector panel in the back 
of the switchboard. The protectors are in turn wired to binding 
posts of Signal Corps design which are furnished for terminating 
incoming lines. A grouping cord is provided for associating two 
switchboards BD-91 for use as a single installation. The batteries 
for the talking circuit and for the night alarm buzzer are inserted 
in a battery case in the rear of the switchboard, where space is also 
provided for two spare batteries. The remaining spare batteries 
BA-30 are carried in the CS-78 with maintenance equipment. Ter- 
minal facilities are furnished on the lower part of the back of the 
switchboard for ringing current and external battery. Four simplex 
coils are permanently included in the first four lines with the tele- 
graph legs wired to binding posts on the rear of the board. A 
Telering model Hainging machine^ is mounted in the front cover to 
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furnish ringing current when 110-volt, 60-cycle a-c power is available, 
and converter M-222, a battery-operated ringing converter, is pro- 
vided for emergency use. Each switchboard contains the following: 
1 operator’s position. 

1 operator’s telephone circuit with grouping key. 

8 cord circuits. 

1 ringing circuit. 

20 line circuits, magneto. ^ 

4 trunk circuits, common battery, manual and dial. 

1 dial cord circuit. 

1 conference circuit (4 jacks). 

1 night alarm circuit. 


Figure 1. — Switchboard BD-91 — components. 

The over-all size of switchboard BD-91 when prepared for transpor- 
tation is 171/4 by 18% inches by 25% g inches high. In the operating 
position, the height of the switchboard is 47% (j inches. The approxi- 
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mate weight is 215 pounds. The switchboard is arranged to be 
packed within the angle iron base, so that a separate packing case is 
not necessary for Army transportation. 



Section II 


EMPLOYMENT 

Pa ragraph 


Equipment lay-out — 1 3 

Setting up and connecting equipment 4 

Switchboard operation ^ 5 i 


3. Equipment lay-out. — Before starting any installation, the 
general disposition of the equipment should be decided upon with a 
view to local conditions. 

4. Setting up and connecting equipment. — a. Turn the angle 
iron framework containing the switchboard to an upside down posi- 
tion. Remove the seat top and draw out the extension legs of the 
base. . 
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&. Turn the base to ease the switchboard outward upon the 
ground, and lift the base upward. Place the base in the desired 
oj>erating location. Set the switchboard on the base making sure 
that the dowels on the switchboard fit into the holes in the top of the 
base. 

c. Unfasten the cord compartment on the bottom of the switch- 
board and let the cords and weights drop into position. Clamp the 
switchboard to the base by means of the two wing nut bolts. 

d. Remove the front cover of the switchboard and raise the desig- 
nation strips to permit the drop shutters to fall. 

e. Swing the retractable legs out from the open end of the switch- 
board cover until the side braces snap into the slots. Fit the hooks 
under the seat top into the holes in the angle brackets and fasten in 
place by means of the slide bolts for use as an operator's chair. 

/. Install eight batteries BA-30 in the compartments in the lower 
back of the switchboard (see fig. 3). If external battery is to be 
used for the night alarm circuit, do not install any battery BA-30 
in the compartment designated NA BATT. 

g. Inspect the switchboard for damaged or loose parts. 

A, Connect the incoming lines to the binding posts mounted on the 
protector panel at the rear of the switchboard (see fig. 4). The first 
four line circuits are equipped with simplex coils for use when sim- 
plexed telegraph circuits are desired. The telegraph legs are brought 
to four binding posts on the back of the protector panel and are 
designated — 

1 2 

TELEGRAPH 
3 4 

i. When two switchboards A and B are to be used together in ad- 
jacent positions and grouping is desired, connect the grouping cord 
CD-611 (fig. 4) of switchboard A to the receptacle designated 
GROUPING on switchboard B and connect the similar grouping 
cord of switchboard B to the receptacle designated GROUPING on 
switchboard A. 

j. When 110- volt, 60-cycle a-c is available, plug the Telering cable 
into a convenient outlet. Extend ringing current from the Telering 
to the switchboard by means of the cord CD-^52. The receptacle 
for this cOrd on the switchboard is located in the lower back and is 
designated POWER RINGING. The Telering may be removed 
from the switchboard cover and hung up in a convenient location 
if desired. 


5 


1 / 


Digitized by 



Original frorri': 

UNfVERStTY OF CALIFORNIA 



4 


SIGNAL CORPS 



li'mUHt: S. — Switchboai'd — reur view. sUowliig equipuiGnt, 

When 110-volt, 60-oyde ti-c is not available, converter M-222 
may be used. The operation of this ringing converter is covered in 
TM 11-344. 

L Connect cord CO-258 to the GBD terminal on the lower part of 
the back of the switchboard and to ground rod GP-29 driven into 
the ground, 

m. Plug a head and chest set HS-19 into the jack JIC-3Y mounted 
in the front of the key shelf. Two head and chest sets are normally 
can'ied in the compaitments prnvidetl in the front cover. 
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5- Switchboard operation. — The operation of switchboard BD- 
91 is cliar.icteristic of conii>iirablo commercial practice. It is to be 
understood that jn stationdo-station connections, trunk-to-station 
connections, etc., aMociafed front and back cords must be used. 



a. Incoming — Incoming calls on Hues or trunks are indicated 

by drop signals. 

h. Answering — Wlien a drop signal operates indicating an 
incoming call, insert an answering (back) plug into the line or trunk 
jiick associated with the operated drop. If the call is incoming over 
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a trunk circuit the jack designated L should receive the answering 
plug. Operate the key associated with the cord being used to the 
TALK position (away from the operator) and challenge. 

c. Originating calls, — To make an outgoing call at the request of a 
station user, insert the calling (front) plug associated with the 
proper answering cord into a trunk or line jack in accordance with 
the following procedure : 

(1) Call to station, — Insert a calling (front) plug into the line jack 
of the desired station. Operate the key associated with the cord cir- 
cuit used to the nonlocking EING position (toward the operator). 
If the switchboard is supplied with power ringing, operation of the 
key will ring the station bell. If no power ringing is available, it 
is necessary to operate the hand generator while holding the key 
in the RING position. In either case, after each application of ring- 
ing current, operate the key to the locking TALK position and listen 
for an answer from the distant end. 

(2) Gall over cmnmon battery 7nanual trwnk., — Insert a calling 
(front) plug into a trunk jack designated L. This will signal the 
operator at the distant office. Operate the associated key to the 
TALK position (away from the operator) and await the distant 
operator’s challenge. 

(3) Call over dial trunk, — ^Insert a calling (front) plug into a 
trunk jack designated L. Operate the associated key to the TALK 
position and listen for dial tone. When dial tone is heard, plug 
the dial cord plug into the D jack associated with the selected 
jack, and dial the desired number. Remove the dial cord plug and 
listen for ringing tone. It is not necessary to ring on the trunk. 

d. Supervision, — Supervision is provided by means of drop signals 
located on the face of the switchboard directly above the associated 
cords. Ring-off or recall is indicated by the drop shutters falling. 
Challenge on the connection to determine whether the signal means 
disconnection or recall. 

e. Conference calls, — To connect a number of lines together for 
conference purposes, the conference circuit is utilized as follows : 
Insert the plug of an answering (rear) cord into the jack associated 
with the telephone of the person originating the conference. Then 
insert the plug of the associated calling (front) cord into a confer- 
ence circuit jack. Make the other connections to the conference 
circuit with answering plugs inserted into the conference circuit 
jacks and the associated calling plugs connected to the desired line 
circuit jacks. Call each member of the conference in the usual 
manner. 
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/. Face equipment keyn . — A strip of five turn-button keys is 
mounted on the face of the switchboard at the top of the right-hand 
panel (see fig. 1). These kevs are designated NIGHT ALAEM, 
RINGING, BATTERY, GROUPING, and EXT BAT, respectively. 
Their functions are as follows : 

(1) Night alarm key , — ^With this key turned to the ON position, 
an incoming call will cause a buzzer to operate when the drop signal 
falls. To stop the buzzer, turn the key to the OFF position. If 
the operation of the buzzer is not desirai, leave the key in the OFF 
position. 

(2) Ringing key, — ^With the key turned to the position designated 
HAND, ringing current must be applied through the use of the hand 
generator. With the key turned to the position designated KEY, the 
switchboard is prepared for the application of power ringing 
current. 

(3) Battery key, — Cord circuit and transmitter battery are sup- 
plied from battery 1 or battery 2. With the key thrown to position 
1, energy is supplied from battery 1 ; in position 2, energy is sullied 
from battery 2. 

(4) . Groyping key , — When two adjacent switchboards BD-91 are 
used together as a single installation and it is desired that both 
boards be attended by one operator, operation of the GROUPING 
key on the unattended switchboard to the ON position associates the 
cord circuits of that switchboard with the operator’s circuit of the 
attended switchboard. 

(5) External battery key, — If battery supply is to be obtained 
from an external source, operate the EXT BAT key to the ON 
position. 

g. Destruction of equipment, — ^In the event of danger of capture, 
this equipment will be destroyed with any hammer, ax, sledge, or 
other means of destruction available. Destruction will be accom- 
plished in the following order: jacks, drops, keys, fuses, head and 
chest sets, batteries, and ringing equipment. 


, 504224 " 4,3 2 
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Section III 


FUNCTIONING OF PARTS 

Paragraph 


Switchboard 6 

Magueto line circuit 7 

Trunk circuit, dial and common battery manual 8 

Cord circuit 9 

Ringing circuit 10 

Operator’s telephone circuit 11 

Night alarm circuit 12 

Conference circuit 13 

Master schematic and wiring diagrams 14 

Main distributing frame 15 

Ringing equipment 16 


6. Switchboard. — a. General . — The ^switchboard cabinet, base, 
and miscellaneous mechanical details were designed for the mounting 
and assembly of standard telephone apparatus to form a telephone 
switchboard suitable for military use. The induction coil, operator’s 
jack, head and chest set, and hand generator are of Signal Corps de- 
sign and are used in other equipment. The remaining apparatus is 
composed of standard commercial parts. 

6. Equipment . — The front equipment lay-out is shown in figures 1 
and 2. The rear equipment lay-out is shown in figure 3. The oper- 
ator’s telephone circuit apparatus, dial cord apparatus, and trunk 
circuit equipment are mounted on a plate running horizontally across 
the back of the switchboard just above the cord shelf. This equip- 
ment can be conveniently removed or replaced after removing the 
guard on the under side of the plate. The upper part of the switch- 
board is occupied by the jack and signal equipment. 
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Fiqurb 5. — Magneto line circuit. 


0. Circuits . — The several circuits are designed to function as cov- 
ered in paragraphs 7 to 13, inclusive. 

7. Magneto line circuit (fig. 5). — This circuit is for use with 
equipment which furnishes 16- to 20-cycle ringing current for signal- 
ing. As direct current is not applied to the line through this circuit, 
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it cannot be use<J with telephones or circuits that require an external 
source of transmitter current or that require direct current for super- 
visory purposes. The application of ringing current to this circuit 
from the line causes the drop shutter to fall. When a plug is in- 
serted into the jack, the shutter is automatically restored by mechani- 
cal means and the winding of the drop is disconnected from the line 
at the cut-off contacts in the jack. Contacts are furnished on the 
drop shutter which close a night alarm circuit and provide, when 
desired, for an audible signal when a shutter falls. This circuit 
may be connected to the following types of equipment or circuits : 

а. Military local battery (magneto) telephone such as telephones 
EE-3, EE-4, EE-5, and EE-8. 

б. Commercial local battery (magneto) telephones. 

c. Magneto line circuits in switchboards BD-14, BD-71, BD-72, 
BD-80, BD-89, BD-91, and BD-96 and in commercial switchboards. 

d. Line circuits equipped with ring-down relays and arranged for 
two-way ringing in switchboards BP-74 and BD-78 and in commer- 
cial switchboards. 



8. Trunk circuit, dial and common battery manual (fig. 6) . — 
This circuit is for use with common battery central office equipment 
of either manual or dial type. It may be connected in place of any 
common battery manual or dial (automatic) telephone. 

a. The application of ringing current at the distant end of the line 
causes the associated drop shutter to fall. A contact on the shutter 


Digitized by Google 


u 


Original from 

UNIVERStTY OF CALIFORNIA 



8-9 


SIGNAL CORPS 


connects ground to the NA lead to operate an audible signal. When 
an answering plug is inserted in the line jack, a circuit is closed to 
bridge the coil of the drop across the line as a holding bridge. This 
action extends supervision to the central olfice and cuts off automatic 
ringing current. 

&. On outgoing common battery manual calls, the insertion of the 
calling plug in the line jack places the coil of the drop across the 
line which signals and extends supervision to the central office 
operator without the necessity of ringing on the line. 

c. On outgoing dial (automatic) calls the insertion of the calling 
plug in the line jack and the subsequent connection of the coil across 
the line seizes the central oflSce equipment. The operator then inserts 
the dial cord plug in the dial jack which disconnects the coil from 
the trunk and closes a holding bridge for the trunk through the dial 
impulse springs (see fig. 6). The operator dials the desired number, 
causing the switch train at the central office to complete the con- 
nection. After the dialing is completed the dial cord is removed 
from the dial jack and the trunk is again held through the drop. 

d. When the plug is removed from the jack upon completion of a 
call, the trunk-holding bridge is opened, signaling the central office 
operator in the case of a manual call and allowing the central office 
equipment to release in the case of a dial call. 



9. Cord circuit (fig. 7). — These cord circuits are limited to use 
with magneto lines because ringing current must be applied to at 
least one of the lines connected to the cord circuit in order to actuate 
recall or disconnect signaling equipment. This signaling equipment 
consists of supervi^ry drops, one of which is associated with each 
pair of cords. The drops are located in the face of the switchboard. 
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a. When, on incoming calls, the plug of the answering cord is 
inserted in the line jack, the supervisory signal is bridged across 
the tip and ring of the line to provide for ring-off supervision. The 
operator answers the call with the TALK key in the operated posi- 
tion. 

ft. On outgoing calls the plug of the calling cord is inserted into 
the line jack. Upon operation of the ringing key, ringing current is 
applied to the line if the ringing machine is operating; if not, the 
circuit is prepared for the operation of the hand generator. Except 
when ringing, the TALK key is operated until connection has been 
made to the called line. 

G. When a ' conversation is completed, ringing current should be 
applied to the line by the telephone user or distant switchboard 
operator. The ringing current from either source will operate the 
supervisory drop, thus providing a disconnect signal. Wlien a com- 
mon battery trunk is associated with the cord circuit, ringing current 
for the operation of the supervisory signal must be supplied over the 
magneto line whicli has been involved in the trunk connection. 
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Figube 8. — ^Ringing circuit. 


10. Binging circuit (fig. 8). — This circuit provides a switching 
key and a receptacle to connect either hand or power ringing to the 
cord circuit. With the key in the HAND position, the circuit is 
prepared to supply ringing current from the hand generator GN-41. 
With the key in the KEY position and the ringing machine (Tele- 
ring or ringing converter M— 222) connected through the power ring- 
ing receptacle, the circuit is prepared to supply ringing current 
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from a commercial power supply or from batteries. The receptacle 
for connecting to external ringing is located at the bottom of the 
protector panel. 



11. Operator's telephone circuit (fig. 9). — An antisidetone 
telephone circuit using induction coil G-105 is used in this switch- 
board. Operation of the TALK key associated with the cord circuit 
closes the transmitting circuit through the A and B leads to provide 
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direct current talking battery to the operator’s transmitter. A var- 
istor is bridged across the receiver terminals to reduce the acoustic 
shock to the operator which might be caused by excessive voltages. 
The varistor consists of an arrangement of copper oxide disks the 
resistance of which decreases as the voltage increases, thus reducing 
the current through the receiver. Binding posts for the external 
battery terminals are mounted oi^j,the terminal strip on the bottom 
of the protector panel. A receptacle and a terminal strip for the 
grouping connections are provided on the protector panel. The 
A2, B2, T2, and R2 leads extend the talking battery leads and the 
T and R leads of the cord circuits to the terminal strip from the 
TALK key. The grouping cord (CD-611) is wired to the terminal 
strip and is provided with a locking plug to connect to the grouping 
receptacle of an adjacent switchboard BD-91. The receptacle is 
connected to the normally open contacts of the grouping key SW-179 
by the Al, Bl, Tl, and Rl leads. When the grouping key is operated 
the cord circuits of that switchboard are associated with the opera- 
tor’s telephone circuit, of an adjacent switchboard through the Al, 
Bl, Tl, and R1 leads and the grouping cord CD-611. Head and 
chest set HS-19 may be connected to the operator’s telephone circuit 
by means of a plug PD-58 and the jack JK-37 located on the left 
front of the key shelf. 



12. Night alarm circuit (fig. 10). — This is a conventional night 
alarm circuit in which the operation of a drop signal completes a 
circuit from grouiid through the night alarm buzzer to negative 
battery, thereby giving an audible signal. The battery is normally 
in the battery compartment in the back of the switchboard. Ter- 
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minals are provided for an external battery. When an external bat- 
tery is used, no battery should be left in the compartment. The key 
which controls the operation of the night alarm is located in the top 
of the face equipment. 

13. Conference circuit (fig. 11). — This circuit consists of four 
jacks wired in parallel for connecting a maximum of four lines to- 
gether for conference purposes. Cord circuits should be used for 
connecting the various lines to the conference circuit. 



223 A 
JACKS 


I 

ft 


Figure 11. — Conference circuit. 


14. Master schematic and wiring diagrams. — Figure 12 shows 
all the various circuits of switchboard BD-91 in schematic form and 
shows their interconnection. Figures 13 and 14 show the wiring 
diagrams for switchboard BD-91. 

15. Main distributing frame. — a. The terminal equipment is 
mounted in the rear of the switchboard. The arrangement of the 
apparatus is shown in figure 4. An opening with a cover is pro- 
vided in the bottom center of the rear door to permit the closing of 
the door while the switchboard is in use. Four simplex coils 0-288 
are permanently wired in the first four line circuits. The telegraph 
binding posts are mounted on the lower part of the panel with the 
binding posts for external batteries. 

&. Two vertical rows of 12 pairs of 1-ampere fuses and 12 pairs of 
unit dischargers each are mounted on the protector panel. The unit 
dischargers consist of two carbon protector blocks for each line wire, 
one block connected to the ground strap and the other tapped on the 
wire from the fuse to the drop. A definite air gap between the two 
blocks is provided by a thin spacer of insulating material. The air 
< gap is large enough to insulate the normal currents in the line wire 
from ground but provides a path to ground for foreign voltages high 
enough to damage the telephone equipment. Two terminal strips, 
each of 24 binding posts of Signal Corps design, are mounted in 
the center of the panel for connecting the incoming line wires. These 
terminals are permanently wired to the line side of the fuses and 
protector blocks. 
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16. Ringing equipment. — a. Power ringer^ 20 -cycle {Tele- 
ring ). — The Telering 20-cycle power ringer is a vibrating reed type of 
frequency converter. The reed vibrates between a contact screw and 
an electromagnet. The contact screw is set at the factory, and it is 
suggested that no change be made in the adjustment unless the reed 
vibrates in a surging manner or there is sparking at the contact. If 
sparking occurs, it requires only the slightest turn on the contact 
screw, either inward or outward, to correct it. However, it is seldom 
that any change will be necessary. The adjustment of the Telering 
contact is practically opposite to that of other vibrating type power 
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Figure 13. — Switchboard BD-91 — wiring diagrams of cord, operator’s telephone, and 

ringing circuits. 

ringers, in that the contact gap in the Telering must be kept as wide 
as possible. Closing the contact gap does not increase the output, 
but instead will upset the adjustment, causing sparking, interfer- 
ence with radio reception, and may prevent starting. (See fig. 15.) 
b. Converter M-222 , — Converter M-222 is described in TM 11-344. 
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Figure 14. — Switchboard BD-01 — ^wiring diagrams of line, trunk, and miscellaneous circuits. 
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Fioueb 15. — Telering 20-cycle power ringer — cover removed, showing vibrator assembly. 


Section IV 
MAINTENANCE 


Paragraph 


General 17 

Packing for Army transportation 18 


17. General. — The greatest single factor in trouble-free operation 
is careful handling of the equipment while packing and unpacking, 
transporting, and installing. After the installation has been com- 
pleted, tests of all circuits should be made at least once each month or 
as often as required. Test the magneto line drops, the trunk drops, and 
the supervisory drops for proper operation by ringing through several 
miles of field wire. All fuses and carbon protector blocks should be 
inspected periodically with the circuits. In order to ^maintain high 
grade transmission through the cord circuits, all plugs should be 
cleaned as often as required to maintain brightness, using a light oil 
and cake rouge, and taking care to remove thoroughly all surplus 
polishing material. 

18. Packing for Army transportation. — a. Remove the seat top 
from the front cover of the switchboard. Fold the retractable legs 
up into the cover. Disconnect the cords to the ringing machine from 
the power outlet and from the switchboard. 

h. Place the ringing machine in the compartment provided in the 
front cover and fasten with the clamp and thumbscrews. Coil the 
ringing machine cord and cord CD-452 around the guides on top of 
the clamp. Place head and chest sets HS-19 in the proper compart- 
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I^GURB IG. — Switchboard BD-'91 — front cover in place. 


ments in the front cover. Adjust the designation strip mounting 
and the clamp over the supervisory drops to clamp the line, trunk, 
and supervisory dro]> shutters. 
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c. Fit the front cover in place and fasten the switchboard by 
tightening the two thumbscrews (fig. IG). 

d. Remove the batteries from the battery compartment to prevent 
corrosion of the switchboard. 

e. Separate the switchboard and base by loosening the wing nuts 
underneath the switchboard. Turn the switchboard upside down to 



Figure 17. — Switchboard BD— 91 — packed for transportation. 


facilitate packing the cords and cord weights in the cord com- 
partment. 

/. Return the switchboard to its normal position and slide the base 
over it. Turn the switchboard and base over and restore the exten- 
sion legs on the base. Clamp the seat top in position to hold the 
switchboard snugly inside the base. The switchboard unit is then 
packed and ready for Army transportation (fig. 17). 
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Section V 

SUPPLEMENTARY DATA 

Paragraph 


List of replaceable parts 19 

List of manufacturers and their addresses 20 


19, List of replaceable parts. — a. Telephone central oifice TC-12 
complete. 


stock No. 

Name 

Description 

Function 

Refer- 

ence 

para- 

graph 

3A23 

. Battery 

BA-23 

For ringing converter 
M-222. 

Talking and night 
alarm circuit. 
Ringing cord 


3A30 

Battery _ 

BA-30 



Cord__ - 

CD-452 


3E2258___ 

Cord - -- 

CO-258 

Ground connection _ _ 


3Z3329--- 

Ground rod _ _ 

GP-29 

Ground 


4B1279__- 

Head and chest set__ 

HS-19 

Operator’s set__ 

19d 

Maintenance equip- 
mei)t. 

Ringing converter 

Switchboard _ i 

ME-30 (in case 
CS-78). 

M-222 

Maintenance. __ 

Emergency ringing 
current. 

Switching central 

A-c power ringing 

19c 


BD-91 

196 


Telering 

Telkor model H _ 
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d. Head and chest set HS-19. 


Stock No. 

Name 

Description 

4B418 

Chest unit___ 

T-26, composed of the following items 
(stock number in parentheses) : 

(4Z6924) 

Strap _ _ 

ST-24. 

(4Z6925) 

do 

ST-25. 

(3Z8118) 

Switch 

SW-118. 

3E333 

Cord_ - 

CC-333, 6-foot, 3-conductor. 
CC-337, 20-inch, 2-conductor. 

3E337 

do 

4C4153BA 

Head band 

4C4153BA/1_-- 

Pad 

Leather. 

4B2358 -- 

Plug 

PL -58. 

4B2522 

Receiver 

R-22. 


20. List of manufacturers and their addresses. 


Abbreviation 

Name 

Address 

A. E. Co 

Automatic Electric Company 

Chicago, 111. 

A. P. Co 

Cook 

American Phenolic Company 

Cook Electric Company __ _ _ 

Chicago, 111. 
Chicago, 111. 

^ Indianapolis, Ind. 

E. L. I 

Electronic Laboratories, Inc 

G. E. Co 

General Electric Company. _ . __ _ 

Schenectady, N. Y. 

H. H. I 

Harvey Hubbell, Inc 

Bridgeport, Conn. 
Bridgeport, Conn. 

M. M. & M__ 

Manning, Maxwell & Moore, Inc 

S-C. T. M..-_ 

Stromberg-Carlson Telephone & Manu- j 

Rochester, N. Y. 

Telkor 

factoring Company. 

Telkor, Inc _ _ . _ 

Elyria, Ohio. 
Kearny, N. J, 

W. E. Co 

Western Electric Co 


[A. G. 062.11 (12-18-42).] 

By order of the Secretary of War : 

G. C. MARSHALL, 

Chief of Staff. 

Official: 

J. A. ULIO, 

Major General.^ 

The Adjutant General. 

Distribution: 

IBn 1 (3); IC 11 (4). 

(For explanation of symbols see FM 21-6.) 
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